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#3 2004/1/2 



[ASM] 

[A«H 

^ ^*>^ 3*^*1 ^SM. #7l ^tfl^- vfl4| #71 

#71 ^§tfl# ifl^j 7>^£ £^ ^3*H=r MRI #*l£h ^fl^fl^SHfrS. *H = # 

71 ^M3tH# iflofl cf- ^^§>£S. #71 MRI o,^ ^ 

3^ 7>^S o]-g-*H # 7 j ^tfl# iflJ=L£] £^ a ^ £fl-^2E Jj # 3]#*H^ <*J# 

#71 #71 ^ ^^-^5E» SJ#^}^ cl^Eflo] ^^-o. 

.£ 1 
[^9J<H] 

SL-fpgS., MRI, MREIT 
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<11> 



10^^)41569 ^ <£x}: 2004/1/2 

^ ^fr^JE-f- <g#3Hrfe- ^ ^ {System and Method for visualizing 

conductivity and current density} 

S. 2^ £ 1^ ^J^o^tg-cq <g ^Al^lf ufB}-^ iE^ 

5. 3a g 3b^ £ 12} ^-fHr^^^ cfe ^aH)s. uJ-Efvfl ^ 

£ 4^ ^rfl# vfl^ ^ JE^ 

100 : #fH^^# 200 : MRI 

300 : 400 : t^^o] 4^ 

500 : 21,31 : 

23,33 : 25,35 : =g<3-g-7l 

37 : ^«f)#^[ 
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<12> 



<13> 



10^P>41569 # ^ ^ y 2004/1/2 

o^osi afe ^ m ^ <8W*H^fe X Hd, MR I , ^o) A>.g: 

Sjul ^M" °lt HL±r #7)3 

*fl3*r7l Ic^Jl^, 1989^^1^ MRI 7|## ^Jtfltf ^j=l 

0]^0j|£ <£^L 7} ^ o] ^ o] CDI(Current Density Imaging) 7l#o] 

<14> 71^ CDI 7)<k£r ^<3€ ^ IS-M ^-3E^[ *Hr^£ B» MRI 7]^ o].g-^ ^ 

.7=—^- Gse 



<15> 



<16> 



<17> 



°1 CDI 71 ^ 37>x] ^{Bx.By.Bz)^ ^ *Hr^=. B * <g7l fla^fe ^tfl 
MRI vfloflAi 2|^Al^o> 7>^lc}-. o]^ mr! ^ ^oi] ^tjjtfol ^ 

^ ^ ^ MRI ^-h]^ ^*HKmain magnetic field)^ W eJ^S)^ z _ 

- MRI #*)7\ ^ ^ofl ^ 7 >^^ B Z ^* *>M-ol7l nfl^-ofl, 7)^^ CDI 7l^g- 

^ H <HH^£) ^Hr^S «?B] S.^ ^^>7] fl*H MRI iflcflA) ^tfl^-(o]^ S fe 

S ^ S ^ ^W^7] ^ 7l# 7l#Sfc. 1970\icfl tfJ^ 

^71 ««<8<EIT : Electrical Impedance Tomography) 7]#oj 5ft 
4. °1 EIT 7]&& #^tfl^ q-B]-tfl^ 7^j-^ (5E ^ 5=^*) <gtf* 
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10^41569 # 3 20Q4/1/2 

<18> ZL EIT 7]#^ ^3. <y^]» ZL o)*|£) s^d] 7]] o} «. 

»■ °J 7 >^ ^1 #^§: ^«fl &<$4r <?l*ll ^l-* 

<19> oT^t)] ol*fl ifl--!- ^^ofl 4^ <J§#^ ^ ^-Jj, Bfij, ^ t m, - 

^ 91 %] ^-"Ml ^^j]^#ol A^ q-^. #71^ 7>^]7l xr))«-o]cf. 

<20> ZLBiq- EIT 7l^ol ^ ^^o] ^ , EIT 7l^ofl ^Aj-^ 

■¥-^^ul *|«fl#£izh* x]^>^u|-. ^ EIT 7]^ofl <q*fl afl-^tf iS^fe oj^ ^ 

Jfo} ^-f- £;§H) *]^-S) ^-^>cf^ ^^91 %%Sr ^Cf. irj-^ EIT 7l^8r 

<2i> EIT 71#^a-1 CDI 7 ]#* ^-g-^ ^e]-^, ^rflAj. ( oi^ £ - 33 

[^O] 0)=377> 7] #3 3M|1 

<22> ^ ^-^^ Aj- 7 }^ 71^ 7)^1-^ ^^> 7 | <5>#tb ^ 

^rSLS. ^-tfSHI ^c-fl ^.g. g ^ ^ A ]^^ # ^ 
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103^P041569 



#^ 2004/1/2 



^71 ^tfl# tfloJI t}^ wj-^o] ^ss.^ ^oj^ >£ s. ^<h^ ( # 

71 MRI ^fl *H*te ol-g-^ ^7] ^tfltf i^vo} ^.g. Q ^ ^s. 

^^-g-71^, ^-7] ^» ^"g-*|»fe S^jOJJ ^^Cf. 

^ # 7 ] ^cfl^H] ^^M, ^-7] MRI «j-i§=°] 7>^5L & 

* 7^1^ ^, -#7] ^tfl-tf S^S} ^*|] ^OJ-JI}- 7]]^ €^ tij-i:^ Ttj- 

^ #71 ^BflS. ^-TiM- M-^cf. 

^CflAj- ^ofl A)=L cf- IJ 0=1,2,... N)« ^*Rr ^1 

^71 ^ ^-7] ^^rfl^- iflo} *H^51 #7)12]-; ^71 

- £ &4 ^71 ^Jcfl# S^o} ol-g-^H ^"71 ^rfl^- xfl* <2} 0 ^ 
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10^^)41569 ^ y 2004/1/2 

71 *WUc ol-g-^c^ 7t\#f>}±r #7] 3fl^« E##* »]+tfM 

^€ ^3^# 4^ ^- 7 i 7^5} ^ Hfls ^ }7lM . q. ¥ - ^ 

1Kpl,2,...N)*l 4*** ^<8*Rr 4^ ##^^2(100)*^, ^-7] ^tfl#( S ) 

^ ^"71 ^tfl#( S ) ^W^JEM- MRI ^1(200)^, 

#7] ^*J^ «m #7] ^tfl#( S ) # 7 ] «§=Og^ 7>#^£* Ol-g-^c^ 

#7l ^ifl-S-(S) tfl^-^ ^.(conductivity distribution)^)- ^ff-^JE ^(current 

density distribution)* 31#S|-fe- <3#^-(300)£h #7l ^tfl#(s)<2} xflY» S.€#(5E^ *J 
<3# £ <8#*.iiL M-^tfl^ t^-^H ^^(400)4, #7l JflJH^ttClOO) 

°fl *#*Rir ^^(500)# 3Ef-tr4. 

<31> #7] ^^^^(100)^r, «17H^ ^o]i| £^o] nflo. ^ o] 

^(21)*. #7] ^(21H1 ^#§>^ JE*}(wire)(23)» 5E^*r4. #7) ^ 

*H#(S)£l X^l #71 #q-(21)-i- -"Ml^lfe £0] 7 >^>^«> ( #71 ^t)l#(S) 

^ fi^ (boundary)*^ ^Mr^S.^ sfl^ ^^.7] <^ fl #7l #q-(2l)^ #7l ^Efl# (s) o} 
^^-^--r-^ (separate) Al 71^- ^Jo] af^^. 4^ mJ-^o} ^^^(lOO)^ 
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10^^141569 ^ w . 2004/1/2 

°^Hm, 3£ 2^1 SAltV w}<4 ^-o] #71 #q-(21)-§: <#7) #^i|^(S)^El 

3*fl #71 #^(21)4 Jfaj-s)^ €^-8-7l(25)» 3 #71 -§-71(25)^1 tW ^ 

^71 ^(21)4 ^-^SjZL, t}^ ^ 7 fl^ #EfliS_ #71 ^t}]#( S )3f ^^t)-. ZLBjjn. # 
71 ^<£-g-7l(25)^ tfl^-<Hlfe -g-^^r >i^x)7> #^E|C>1^ o^tf. 

#31^ €(gel)<=>m #sfl:g -g-oj^ ^^b ^^(21)^.S.^-Bl ^-#5)^ ^7> ^-g- 

71(25) iJN 5^^-711 ^tj. 0 ]^^ ^^-g-7l(25)» ^1-g-^H ^"71 #^-(21)^ ^tfl 

#(S)3 ^-2.^^ <|3^ Ol^Al^i). fAH ^fl^ loluf ^^fl^ J^<M^ 

°i-§-*h ^-7i ^tfl#(s)on ^» ^«a*>7fl ^^-o.^, ^(21)4 

^cfl^(S)^ e^^l-H MRI <£#o} <2J)^ ^ ^t}. 

<32> ^- ^fH^^i=K 100)^1 cfs £ 3a ^ 3boll w}<4 Qo] ^ 

(3i)^, ^q-oi)^ £^(33)^, -*7i ^^-(3D-i- ^H-m^mm)^ ^ 

-g-7l(35)» i^l}. #71 ^^-8-71(35)^ W ^ ^"71 ^^-(31)4 JfSh^al, 4€r ^ 
7fl^ ^"EflS. #71 ^tfl#(S)3i).. ^^tb^. ^Bjjil ^7] ^^-§-71(35)^1 tfl^-o]]^ ^sfl^ ^ 
°m -§-^ ^rtb ^*](37)7> #SJslol^ 5{i tf. 

<33> #71 ^^^^(100)l-8r ^tfl#(S)^l l;e1Hl ^5)31, ^ofl ^ 7flSl #fHr^ 

^cKlOOHl^ 3^7} *iM <£cf. tc).^ Jp 7fl5l ^^<a^^. (10 o)6fl o^fl #71 ^tj]# 
(S)xfl^ ^7> ^^4. €^^^(100)21 7 fl^# EHfJl 7>^^ nfl, #7] #^rfl#(S) 
^^^71 ^tb ##^^(100) ^1 tfl^b ^ N o. E(E _ 1)/2 7 flolrq.. o) 

^ #71 ^tfl#(S)lfl6}|A-l ^ T^o) 7)]^^ ^tf. #71 ^^oJ^rJ-CS)^ ^ A >o] 

3 ^ 3** V (y=l,2,...N)el-Jl tbnf. #71 #71 ^cfl#(s) xfloflA-l ^ 
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10^^41569 #3 2004/1/2 

" 34> ^-7] MRI #*](200)fe ^71 ^ Iiofl >y-7l ^tfl^(S) ^ ^ ^51 BJ» ^ 
^4. -8-71 ^3E Bi ^ #7] MRI ^1(200)^ ^7>^-(main magnetic field)^ sgtg 

$ ztftN Sfl^Hr *Hr ^£-3 ^, ^-7] MRI #*](200)fe #7l 

tfl^-cs) ^<?m 4 ^(iu 2 , i 3 ,....i n h $n ^*H=r 

<35> #7] <3^(300)^ €^^^(100) ^HlS ^7] ^J^o^Tg- 

(100) t^S ^-71 ^tfl^-(S) ^ofl ^» ^og^s. ^- 7 | #^H^^(100)«^: 

*H SEtb ^-7] <3^(300)^r -#7) MRI #*1(200H ^<j€ 7}^r ^5. ^ 

1 

>H, ^7] o^r 7^1- pS] ^^o]^ S p s_ ^ ZLejJl, ^7] 

^#(400)^ #7) o ^ JH tcj-ej- #7) ^cfl^-(s)^ tfl^-l- zj-z)- ^ 

<37> =- H w}^- zj-o], ^cfl^-(S)^ l-eil ^, Al^o^ ^e)]o)i 4^0) 3^ 

^^(100)-^ ^-^>J1 MRI #*1(200) iflofl clnfl, #7) ^^^^(100)^) ^ 

^-§-71(25) x^H-fe- ^ "a-^-t!- z>oi ^o]i4 ^sj)^ -g-on^- ^^]7> 

<38> ojj^ ^-7] ^^^-(lOO) ^ 75>UH3 &^JL, #71 # 

^#(100) ^ *^fl #7) «§p§tUKS) ^-fl^l ^ U" 0=1,2,...N)» ZMsL 
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10^^)41569 ^ <£x}: 2004/1/2 

WW. *M3.*. £ 4ofl go), 47fl ^ ^^«a^(ioo a ;i00b.l00c,100d)ol 

7}^H, °H 4^ #-?Hr 67fls) ^seiMSO* rcj-jq- *H)5L ^3 7)] ^4. 67 fl 

#7l £-!Rt, #-!H^^(100a,100c) AH*] #Jff. il ; ^^<g^(i00b f 100d) a>o] ^ 
I 2 , ^fl^-r^C 100a ,100b) ^ j 3f ^^<g^(100b,100c) A>ol^ l4> 

^^UOOc.lOOd) a>o]S] l5> ^^^^(lOOd.lOOa) A>o]o^ j 6 olcf olnfl> 

MRI #*l(200)^r #71 ^tfl#( S ) xflofl ^oj^| z}- ^^-(11,12 ^o,] 

Q^Btz.&z,... &z)% ^^tq-. #7] MRI #*l(200)ir- z ^<H] ^TjRr *>^r ^£ 

<39> o]o^ ^. 7 ] c^a]-w. ( 3 00) ^ > ^. 7l ^1(200)<H] ^*fl *Hr 

{B l z,&z,...&z)$c, #71 ^^-(11,12 i6)o(] xrj-^. ^cfl^-(S) ^oj- ^l B ^. 

^€ 3-§-*H #71 ^tfl#(S) ifl^ o4 #^51 Ji» 741^^. 

^7-1 #7] ^ ^ #71 ^\bsM. ol-g-^o^ ^cfl#(S) JE*1 

# 04 ^-fpgJSl Jj» 74l^>fe <&JlBl#6)l A>-g-S)^ ^A]^ Zj-Cf. 

<4i> 5 : «§jo§tfl# 

as : #^tfl#a) 

<43> ^' : ^RH# ^<a^oi] rtj-s 

<44> n : ^cfl# S^H*} y§% ^ 

vj- ^sHMi 4^ ^^tfl# ^ 



<40> 



<45> 
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<46> 



<47> 



^7] ^^^-(S)tfl^ O o] 0 < o<°°^ ^^(isotropic)^mol 7}^ 

W"- #7] O °] tfl^]^ 0_g. ^^.ssj. -a^-«J-S.S. ZJ" ^ ^ c)-,g-i£) l^JjLE} 

I^flj.^ i] v(oVP) = 0(>l,2 N) 



<48> 



a V 0 : • n = g> 



<49> 



<50> 



#(S)£) *fl 3. «))#■§■ 3Hr4. -8-71 a 4 u\ zlsU #7) &^<$ 

^(100)*^ tifl^ll- ^Tfls)^ FEMCfinite element method)^- ^ o g ^- 7 ] 4,^ 



<51> 



[^r«M 2] 



n 2 BT^ 7 BV J \ r , Bcr Ba \ 



(y 



=1,2,...,N) 



<52> 



<53> 



<54> 



°?7H, ^ofe *}-fr-3-*HH3 W^Cmagnetic permeability) o)t±. 
<#7) 2* ^(matrix) cf^-oj ^^-Xj 3^ ^ 



Ho 



r^r«H 3] 



B^ 1 



B^ 1 ; 




J By 



J B>- K 



B^c K 
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«55> 



Bv 1 ; 



jx 0 



j G^r% b gj. *>ZL, J By 



*J7H, 

s^} ^ 2^- b = U sS *r &4-. 




Bg ; 
Bx | 
Bct I 



H » U , ZL^lJl J By K{ 



<56> n>^ ; JfL #3} ^--^-^- (100) ^. ^ - ^ (I lj 2 ) 7l . ^. 7 ] ^cfl^(S)o)l 

34", ^ ^(Ilj2) 6fl ^ J= £<$(yl, Cf^-O] 4# ^ ^.7) tgig 

B* ^ $14. 

4] " By Bx Bx By~ @ ° 

•^71 ^f- ^(11,12)6}) oj*f) ¥ ^^5.(J1,J2)^ ^tfl^(S) ifl^ 7i 

^ 47f n>a=^ ^ ojtf. 

<59> 3| i*}^ -2.^ (weighted regularized least square method)* 0 ]-§-^r^ -ft?} tt-^ 3 



<57> 



<58> 



<60> 



<61> 



<62> 



o^H, U T ±- zj°\ (transpose) °] Ji , u=tvu > 1=wb t w=di ag ( "i* w » 

) °lch **^r N>N*S^°1^ ( I 2>2 ^*|^o]4. zLejji, ^7} ^ <£<q b) 
(positive regularization parameter )°14. 

^■7] 7 r ^oi ^(weighting factor) w ^ cf-§-^ *r^H 64 £o] ^^^tf. 



26-13 



10H P41569 



#^ 2004/1/2 



:63> SMR, 

W = _ 



TV 



C64> ^ 7 1 A "1» SNR £ MRI ^1(200)^ ^Hr^S ^ AiJicfl 

(signal-to-noise ratio)^tf. ^-7] ^H^JJE 5/*2] t^ej. 7}^^ 2^]- 
«^ iLtf- s ^ ^^nf. 

<65> ^-7] ^^tfl^-(S) xfl^ s.^ <H*H 3^ # 7 ] 51 . t^]^>^ ^-7) ^t^( S ) 

r Ba Ba / 

^-^H^l s = iBx Bv J o] ^(distribution)* ^ 
<66> 3* r €(H^ <M3<a)^ ^tfl#(S)# 2*Hl(two dimension)^ ^^7) 

3*R1 ^ ^ *Hl£r JL^SMo): ^Cf. tq-SfA^ 3go}^_ 2 *H1<2] ^Kg; l^Efxfl^ ^ z=0 o] 
^ -M^tbc}-. ZL^Ji, #7] ^tfl^-(s) j&Bi ^3 r 0 =(x 0 ,yo,0)^ SL^^g- 

7 r ^r c r. zl ^ -s}^ <a^^:(line integral) ^IH^, ^ 3]°H layer 

potential) ^^o]rf. 

<67> ^-71 7^. ol-g-^j-cf. 

<68> 

o{ x °, *°)^ 13. -M^^cf. 
^ ^-71 eflo}^ s^il^ ol-g-^-rf. 

<71> /gj 

<72> • _ <S> 

As G r.®Cr-rOEGa(rO«fr-'+^„ ,EG „,<S>0-^ O ^/.. 
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10^41569 „ ^. 2Q04/1/2 

<73> x 

<M> ^X8qi|-5KS)2) i>3 tin 4*2) <^*M 9* ^ °J4. 

<75> . 

<76> 

arf*0 (a) _ 



<77> 



-8-71 ^"§H rf^-o] 10-i; ^ <&4. 

<78> 

10J 2 2« A BS \ r - r <\* ^BsrOCK*/.. 

<79> , ^ 

L_ @ Cr-rQEGaCrO _ , 

2ti As |r-r-'| 2 

<80> . , . 

10# Jf-Sfl S.^ i^-i: (boundary conductivity) ct b*, ^ #7l ^tfl#(S)£l <?5qH<>] 

<81> c(r) @ ^, ^ 

<82> ^-71 5^-, #7) 7 JE^r 11^ #7) #^rfl^(S) tflo} S.€" o^ofl ^ ^ 



<83> 



#71 MR I #*](200H 51*11 7l-^£ Bi z mr # 7 ) 50 | tfloj^ s 

- Gct * ^ 3*4. ^^M" #7] ^mi^(S) iflJM x d <y. ^ ^ 
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10^^41569 #^ 2004/1/2 



tfl#( S ) ^ Q o. ^ - ^7] S^-i- 7> ^^ ^ 

43-° -3- ^-jr A>-g-tt4. H^ol #7l ^^o) 0 Sf #^ 

«fl *M7> l+fe ^-SflA^ zj- ^^Hf- Iiofl irj-^- ^| B ^ ol-g-^j- 

4. <^7H, Aj- 7] ^ ^Ib^, #^^#(100) *§-ir ^ ^7) ^t«# 

(SH1 3-fr7> ^, ^3*1 ««- ^^°g^(100)fl-3}. ^tfl#( S ) AHS] .^7^]^ 

(boundary) <^1>|^ ^cltf. # 7 } S ig ^oj- p-'I 8s o_ ^ ^^^(ioo) 



<84> 



^7) ^Hr^S #71 ^iB^-i- #7]^ ^tj-i^ofl ^-^a} # 

7] ^^(300)7f ^ ^Jt^£t T^l^fe r^-g-alf ^-Cf. 

<85> 

4 # 7 1 ^tfl#( S ) JE^Ho} #^5L ^« cflog^ H ^^^.(s) ^ ^ ^ 

^JL S7l *~ofl 4el- 7fl#^ ^^*olcf. O^H, #71 ^^JE 

^ ii (y=l,2,...N)<^l 3l*fl ^ ^Cf. 

121 V • ( --VFV^) = 0 (i-1.2 f ....N) 

1 

<87> 
<88> 

°J^2l S7l E*l# »«6(| tfl^V #71 ^tfl#(S)Sl #oJ- ^ + ,ol ^fl^l ol^, o] f 
#7j ^*V^1 5^ 7, 5L^r 5^ U o)] tfl^Crj Tfl^tf^ ^7lA^ ( #71 
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m Q*}: 2004/1/2 



3l#€ S-ti^r ct »h-i£- h]*H ^-71 <g*f|4| JE^o,] c| 7>^^c|.. sfli+^^, 

#71 7)1#£ CT '" +1 ^ #7) ^tfl^(S) ^3 ^ 7>^£ ^7> JL*\& ^o]7l nfl 

<89> 

#7] 7ll#£ S^i-i- CT ^io) ^ 7>#^i ^^t- JIB^ ^olej- tfls. 

^ &t}.. ^, ^-71 Tfl^ ^-7] *H^£. rr^-ej- cf 

7) *M 3E#-§; a ~"*J #^ Wfl *f|7i*>7] ^«fl ^ ^O^fe ^ £ 

^Ib^ # 7 ] jjflX).^ ^- + i| B ^ o]-g-fy].<*j ^-7] a ^l-g- ^7fl<^ 

(scale)^. ^sflAi, ^ ^Ib^ # 7 ] 7fl#^ v ^\bs 

<90> ^ ^ofl^ ^ £^o,l 5_&^ ^71 ^ 5)#o U i teration) ^ 

^ ara+1 ^ *H» ^1^>J1, #71 7ll#^ 3H «4« ^ *}- 

°H #71 7^1#€ m& * * Jit). 3^ nfl^l m ^ 
7>^1^ #71 12* H>-4 7ll#^. 

<91> 

#71 ^711 Si JE^-g. ^-71 7fl^ JE^ * >7> ^ s 

J±t} ^-O.^ #71 a -+i^ ^^1 ct[7)JL, #71 *»ri-l.£ ol^H # 
71 ^^tfl#(S) tfl-f* ^#5)-^. 
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10^^)41569 ^ o^ }: 2004/1/2 



<92> 



^tfl-tf(S) €*fl ^ ^^V^l, #7] 3E^* ^"^13)- #7] yf-gr ^l-§-*H 

^-W-^S. Ji« 31-^4. n^JL, #7) Ji» °]-§-*H ^-71 ^tfl^-(S) tfl^-» 

<93> Aj-^ 4^ ^o}, ^ l£tg g:- # ^ -ij. ^-O. ^tflAjvg. MR! 3-*! 5) 

<94> Stt, ^^•g^r^ 7]^ MRI ^ Af-g-^-O.^, 7l^6| jjr! #*}n>_C S ^ 

(functional imaging)* 5a-2-^ °]S. <?I*fl 3^ 7]^ ^L^k ^ ^4 

. <*)]# *<H, 3t*flfl ^ ^(^ofl ^.7)7]. ^ ^ ^ tfl^ ^ 

3. M *]-JHh^ JEfe ^71^ ^ofl ^Aj-^ - ^ 

*R- 7] (electric/magnetic stimulator), 4^ ^]>|7l (defibrillator), 2^7] (cardiac 

pacemaker) ^ ^7>7l o]-g-^ ^7}7]i^ x\s.7)7)3i\ ^^7} 7>^-sfl^c)-. 
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1] 

S^r MR I #*l£h 

#?1 *I-fH^^«L >JJ-7l ^tfl^- iflofl A-^S. 4^ ^^KE 

* #7} MRI °}sfl 7>^£ &-g- <>]-g-*H #71 ^§tfl# tfl-H^ £ 

#71 <£^ofl ^ Tj]^ #71 ^ ^l^PSS* <8#Jfr*fe Ul^eflo] 

2] 

*H 1 5^1, 
#71 #-IH^^^, 

C^t 1 * 3] 

A i sa<>H, 

#7l <?!#^ #7l ^Jf^o]^- ^ ^.g}]^ A^EM^ Aj- 7 ] ^js^o^^ ^ 
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[^U- 4] 

*fl 1 sa<H^, 

^ ^, ^"71 ^tfl# <g*|) Tfl^ ^oj-o^ a^ofl nJ-Bj- >^7l 

5] 



n^HHmagnetic permeability) 0 !^!, #7] p% -#7l -if^t)}^ ifl-f^j <#7] 7>^S. 

^•i: ^^V^ £*l#-§- ^SLS, * r fe ^ #^5. °J^sl- 

[^t 1 * 6] 
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2 _. 1 




*Mi-?*HH£] -f-^l-i: (magnetic permeabi lityHJL, #7l #7l <§pgtfl# ifl-f-^ 

^jCL n£r ^7] ^tfl# S^H^ ^ ^Hl #7l ^^JE tfl^^H S-^-M- 31 

#f-lr 5LW^: ^-2-3. SRz- ^€^r ^ ^-ff-^E a]^. 
7] . 

#ff-« IJ 0=1,2,...N)« ^*Hr ^1^; 

#71 4€- #7) *3*fl# iflo} 7>#^£ ^ ^-7] ^tfl>8- i^<3) 

#71 7>^£ ^Sj- ^71 ^tflAj- ^ ^ojvg- o]-§-3H # 7 ] ^cflAj- 



#71 2E*1# ^ ^ff-^JSM- ^#5f^ #311- 3Ef-*Hr E^M: ^ ^l^JE <^s}- wj- 



[^T 1 * 8] 
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9] 

*fl 7 *H1 A^H. 

^7] ol-g-^J-^ »]#*Hr i^S. o]^^^. o. s ^Hfr 

10] 

-^71 2:71 #7] 7j]^ ^7> #}Lt\- D| ^wRr # 

I^T 1 ^ 11] 

*\] 9 ^ sa<H^, 
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By 



B^ 1 ; 

B;c 



Bv" BT^ 



Be 



Bjc 

B<T 



J Bry H 



J By 



Ba: K 



4, 



^^(magnetic permeability)^]^., #7] -#7l ^tfl# tfl-* #<$)d)) tfl^^ i*}^ 

12] 

^ 9 ^] 

^71 7))^ ^tfl# ^oj-af ^-7] 7>#^£ 



: BJ^ 1 



BT^ 1 ; 



Mo 




^Hr^^^iH^ Jf-*>-§- (magnetic permeabi 1 ity)°l jL, -#7) #7l ^t|]# iflJf 

^ n^r #7] ^tfl^ 3E^ofl^£) ^ tf)e))6|) tfl^H JE^-fr* 7^]A>^-# ^ 
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